Model-based monitoring and control of a monoclonal antibody production process.
A structured mathematical model describing the dynamics of hybridoma growth and monoclonal antibody (mAb) production in suspension cultures is presented. The model fits well to experimental data obtained from batch, fed-batch, and continuous cultures with hybridoma cells. Applications of the model for process control are demonstrated. 1. An extended Kalman filter (EKF) was designed to estimate the state of the process. The oxygen consumption rate of the cell culture is monitored on-line and is used as the only measurement information for the EKF. This EKF is able to provide good estimates for living and dead cell densities and the medium composition. 2. The mathematical model can be applied for the optimization of fed-batch cultures.